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StreamStatsStreamStats  
GIS-based Web application for calculating 
basin characteristics and streamflow and 
ground-water-recharge-rate statistics for 

user-selected sites on streams 

Peak Flows 
(Olson, 2009) 

Seasonal and Annual 
Ground-Water-Recharge Rates 
(Flynn and Tasker, 2004) 

Seasonal and Annual 
Low-Flow and Flow Duration 
(Flynn, 2003) 



NH NH StreamstatsStreamstats  
 Incorporates regression equations that can be used to estimate the long-

term flood discharges at recurrence intervals of 2-, 5-, 10-, 25-, 50-, 100-, 
and 500-years.  

 In addition, regression equations provide estimates of the seasonal 
(spring, summer, fall, and winter) and annual 7-day 2-year (7Q2) and 7-
day 10-year (7Q10) low-flow frequency values, as well as seasonal 
period-of record and period-of-record flow durations (60-, 70-, 80-, 90-, 
95-, and 98-percent exceedences).  

 NH regression equations are applicable for ungaged reaches of 
unregulated New Hampshire streams.  

 USGS reports present the equations used to estimate the flow statistics, 
describe the errors associated with the estimates, and describe the 
methods used to develop the equations and to measure the basin 
characteristics used in the equations.   

  
• Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for 

streams in New Hampshire, U.S. Geological Survey Scientific Investigations Report 
2008-5206, 57 p.  

 
• Flynn, R.H. and Tasker, G.D., 2004, Generalized Estimates from Streamflow Data of 

Annual and Seasonal Ground-Water-Recharge Rates for Drainage Basins in New 
Hampshire: U.S. Geological Survey Scientific Investigations Report 2004-5019, 61 p.  

 
• Flynn, Robert H., 2003, Development of regression equations to estimate flow 

durations and low-flow-frequency statistics in New Hampshire streams, U.S. 
Geological Survey Water-Resources Investigations Report 02-4298, 66 p.  

  

  
  



StreamStatsStreamStats  

•• Provides published basin Provides published basin 
characteristics and characteristics and 
streamflow statistics at streamflow statistics at 
gaged locationsgaged locations  

  

•• Calculates Calculates basin basin 
characteristics and characteristics and 
streamflow statistics at streamflow statistics at 
ungagedungaged  locationslocations  
•• Delineates watershedDelineates watershed  

•• Generates flows using Generates flows using 
regression equationsregression equations  

Streamgage 
Information 



NH Streamflow StatisticsNH Streamflow Statistics  
(examples)(examples)  

•• 1% Annual Exceedance Probability (1001% Annual Exceedance Probability (100--year) year) 
floodflood  

•• Average annual & seasonal groundAverage annual & seasonal ground--waterwater--
recharge ratesrecharge rates  

•• 77--day, 10day, 10--year low flow (7Q10) (annual and year low flow (7Q10) (annual and 
seasonal)seasonal)  

•• 9090--percent duration percent duration flow (annual and flow (annual and 
seasonal)seasonal)  

  



Regression EquationsRegression Equations  

•• Developed statisticallyDeveloped statistically  
•• Always includes Drainage Area (A)Always includes Drainage Area (A)  
•• Often another variable Often another variable   

•• PrecipitationPrecipitation  

•• WetlandsWetlands  
•• SlopeSlope  
•• TemperatureTemperature  
•• GeologyGeology  
•• LocationLocation  

  



Example Regression EquationsExample Regression Equations  

•• Peak Flow: Peak Flow:   

QQ100100  = 5.96A= 5.96A.879.879PP1.941.941010((--0.0252*Wetland)0.0252*Wetland)SS0.2030.203  

  

•• LowLow--Flow Frequency: Flow Frequency:   

7Q10 = 1.27688*107Q10 = 1.27688*10(5.33462)(5.33462)*A*A1.39481 1.39481 * ABT* ABT--7.674057.67405  

                            **SGPSGP4.168264.16826  

•• GroundGround--WaterWater--Recharge:Recharge:  

Annual = Annual = --1.932+0.589(P)1.932+0.589(P)--0.176(C)0.176(C)  



NH Basin Characteristics (examples)NH Basin Characteristics (examples)  

•• Drainage AreaDrainage Area  

•• SlopeSlope  

•• Mean Annual Precipitation Mean Annual Precipitation (NRCS PRISM data)(NRCS PRISM data)  

•• Mean Annual TemperatureMean Annual Temperature  

•• Basin Percent wetlandsBasin Percent wetlands  

•• Basin percent impervious areaBasin percent impervious area  

•• Basin Percent forestedBasin Percent forested  

•• Maximum basin ElevationMaximum basin Elevation  

•• Mean annual snowfallMean annual snowfall  



StreamStatsStreamStats  BenefitsBenefits  

•• AccuracyAccuracy  

•• AccessibilityAccessibility--  user does not need a GIS user does not need a GIS   

•• SpeedSpeed  

•• Consistent ResultsConsistent Results  
•• RepeatableRepeatable  

•• DependableDependable  



StreamStatsStreamStats  DataData  

Delineates basins based on: 
• 24K NHD 
• 24K WBD 
• 10M DEM or lidar 



DEMONSTRATION  

http://streamstats.usgs.govhttp://streamstats.usgs.gov  



Zoom In 
Pan 

Zoom to 
    Lat/long 

     Streamgage 
     Place Name 

Introductory 
Screens with user 
manual & statistic 
definitions 

http://streamstatsags.cr.usgs.gov/v3_beta/viewer.htm?stabbr=NH 

• This link may change over time 
• Click yellow text at bottom to get to documentation/ instructions 

http://streamstatsags.cr.usgs.gov/v3_beta/viewer.htm?stabbr=NH


CANNOT delineate a basin          Scale < 1:24,000 
 

CAN delineate a basin 
Scale > 1:24,000 

Delineation Button 

Scale Bar 

Blue  
pixelated 
Lines 



StreamStatsStreamStats    
Statistics DefinitionsStatistics Definitions  



Editing a Basin BoundaryEditing a Basin Boundary  

Added area 

NOT YET AVAILABLE  



Download Basin Download Basin 
DelineationDelineation  

Arc GIS 

StreamStats 



Areas of Limited FunctionalityAreas of Limited Functionality  Regulated Streams 

Canada, Maine and 
Vermont 

Coast 



StreamStatsStreamStats  
WarningsWarnings  

•• Warning PopWarning Pop--upsups  

•• Point Point ooutside of NH boundaryutside of NH boundary  

•• Part of Basin outside of NHPart of Basin outside of NH  

•• Coastal/TidalCoastal/Tidal  

•• Regulated RiversRegulated Rivers  

  

•• Warnings OutputWarnings Output  

•• Outside range of explanatory variablesOutside range of explanatory variables  



• Estimates at ungaged sites assume natural flow  
 

• Regulated Rivers: Calculate flow statistics based on similar 
gaging stations  NOT YET AVAILABLE  



StreamStatsStreamStats  LimitationsLimitations  
Range of DataRange of Data  

•• Errors in estimates are unknown when basin Errors in estimates are unknown when basin 
characteristics are outside indicated rangescharacteristics are outside indicated ranges  



StreamStatsStreamStats  LimitationsLimitations  
Canadian DataCanadian Data  

•• Canadian Coverages  are not equivalent to New Canadian Coverages  are not equivalent to New 
England coveragesEngland coverages  

•• Canadian regression equations are not equivalent Canadian regression equations are not equivalent 
to New England regression equationsto New England regression equations  
  



StreamStatsStreamStats  National TransitionNational Transition  

Single National User interface that accesses all state 

applications 

• New options for zooming to sites of interest (e.g. to a 

streamgage) 

• Not all functionality available in Version 4 yet 

• No estimates based on similar gages tool  yet 

• No ability to edit a basin or basin parameters yet   



StreamStatsStreamStats  Fact SheetFact Sheet  

https://pubs.usgs.gov/fs/2008/3067/pdf/fs-2008-3067-508.pdf 



StreamStatsStreamStats  Computes Basin CharacteristicsComputes Basin Characteristics  



StreamStatsStreamStats  Computes Flow StatisticsComputes Flow Statistics  



And… in NH: GW Recharge Rate Statistics And… in NH: GW Recharge Rate Statistics 
and Basin Characteristicsand Basin Characteristics  



QuestionsQuestions  


